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1 INTRODUCTION 
Prediction of characteristics of tide in gulfs, estuaries and bays is one of the most important studies for 
any kind of engineering developments. The long term natural process like sea level rise will influence the 
tidal characteristics and the effect will be significant in the semi-enclosed basins, like gulfs and estuaries. 
Global sea level change is usually caused by melting of land-based ice and thermal expansion-as water 
warms. It is estimated that the sea-level for the year 1990-2100 will be rise to 280 to 340 mm (Church & 
White, 2006). However, as per NOAA data, the global mean sea level variation is estimated to be order of 
3.16±0.4 mm/year. As the global warming based SLR is alarming in ocean waters, it is increasingly im-
portant to assess the effect of the same in all the coastal processes. In this study, an attempt is made to un-
derstand the effect of SLR on the tidal levels and induced currents, along the Gulf of Khambhat, India. 
The existing tidal hydrodynamics are also estimated to assess the percentage difference in the levels and 
currents due to the SLR. 
Along the west coast of India, the tidal range significantly amplifies when it propagate into Gulf of 
Khambhat, to a maximum of about 10m. The dynamics of the entire gulf is varying over the space as well 
as time domain. The tidal current velocities reach up to 3 ms-1 in some places along the gulf (Giardino et 
al., 2014; Kumar and Kumar, 2010; Kumar et al., 2006, Broos & Wiersema, 1998) and dominantly influ-
enced by M2 and K1 tidal constituents (Unnikrishnan et al. 1999; Unnikrishnan, 2010). 
1.1 Study area 
A relatively large model domain, covering entire Gulf of Khambhat and part of Arabian Sea, is consid-
ered for the numerical model with a size of about 650x750kms (16°N 68°E to 22°N 74°E). The seabed 
contours vary from 1m in the head of gulf to 3000m towards Arabian Sea (Fig. 1(a)).The influence of 
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ABSTRACT: Sea level change is one of the main factors which cause major impacts along the global 
coastlines and it vary widely in the past few decades due to global warming. Global sea level change is 
usually caused by melting of land-based ice and thermal expansion, as water warms. As the global warm-
ing based sea level rise (SLR) is alarming in ocean waters, it is increasingly important to assess the effect 
of the same in all the coastal processes. . In this study, the effects of SLR on the tidal hydrodynamics 
along the Gulf of Khambhat, India are investigated. Selected major diurnal and semi-diurnal constituents, 
M2, S2, N2, K1, O1 and P1, have been taken up for a detailed investigation through finite-element based 
numerical modelling, TELEMAC-2D. The numerical model results of the existing conditions are com-
pared with available literature data and found to be in agreement. Tidal propagation is predicted for the 
above mentioned six tidal constituents with and without sea level rise conditions. Three sea level rise sce-
narios (0.1m, 0.5m and 1m) had been adopted for the study. The amplitudes and velocities of individual 
constituents, extracted along a specific stretch of gulf were compared with that of no SLR condition, to 
obtain the percentage variations. 
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NOTATION 
h depth of water 
g gravity acceleration 
U,V flow velocities 
νt momentum diffusion coefficient Ζ elevation of free surface 
Cfr friction coefficient  
nf normal vector 
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